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Chromium oxide at.......  1,185° C.        Silicon oxide at...........  1,460° C.
Manganese oxide at.......  1,105° C.        Zirconium oxide at........  1,400° C.
Uranium oxide at.........  1,490° C.       Thorium oxide at......... 1,600° C.
In the presence ofriron and carbon, some of these metals can be reduced at lower temperatures, notably silicon, which is reduced from its oxide, forming ferro-silicon, at about 1,200° C. Manganese is reduced at about 1,030° C. to form ferro-manganese, but the temperature of reduction of chromium is not lowered by the presence of iron.
The ferro-alloys are usually produced in an electric furnace having a carbon hearth, and consequently they contain a certain amount of this element. In some cases furnaces with non-carbonaceous hearths have been employed for these alloys in order to avoid their contamination with carbon. In other cases, the alloy is made in the usual way and then is fused in an electric furnace with oxides of the metals which compose the alloy; this process serving to eliminate most of the carbon by reaction with the metallic oxide.
Paul Girod,1 in making electric steel, uses a number of compound ferro-alloys, in place of aluminium, for deoxidizing the steel and obtaining sound ingots; he mentions the following alloys:
^  (i) Manganese..............................  20 per cent.
Silicon.... •.............................   20 per cent.
Aluminium.............................  12 per cent.
(2)  Silicon...........................    40 to 50 per cent.
Calcium...........................   20 to 30 per cent.
Aluminium........................    6 to 10 per cent.
(3)  Silicon............................  40 to 60 per cent.
Aluminium........................   20 to 30 per cent.
While most of the ferro-alloys are produced by reducing the metallic oxide with iron or iron-ore and carbon in an electric furnace, ferro-vanadium may be produced by electrolysis of the oxide in a fused electrolyte of calcium and vanadium fluorides.
This process has been worked out by Gustave Gin2 who uses a furnace lined with alumina, a carbon anode' and a cathode of ferro-vanadium. The metal deposits in a spongy condition on the cathode,
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